Abstract.-Polyploidy, the duplication of entire genomes, plays a major role in plant evolution. In allopolyploids, genome duplication is associated with hybridization between two or more divergent genomes. Successive hybridization and polyploidization events can build up species complexes of allopolyploids with complicated network-like histories, and the evolutionary history of many plant groups cannot be adequately represented by phylogenetic trees because of such reticulate events. The history of complex genome mergings within a high-polyploid species complex in the genus Cerastium (Caryophyllaceae) is here untangled by the use of a network algorithm and noncoding sequences of a low-copy number gene. The resulting network illustrates how hybridization and polyploidization have acted as key evolutionary processes in creating a plant group where high-level allopolyploids clearly outnumber extant parental genomes.
Polyploidy is increasingly recognized as an important process in plant evolution; it has occurred extensively during the evolution of angiosperms and it is considered a major mechanism of adaptation and speciation (Soltis et al., 2003) . The volume from the second International Polyploidy Conference (Leitch et al., 2004) provides many examples of how polyploidy is an active and ongoing process not only in plants but also in some animal groups (Gallardo et al v 2004; Le Comber and Smith, 2004) and how advanced molecular techniques provide new or clearer insights for understanding the role of polyploidy in genome evolution.
Polyploidy, the duplication of entire genomes through mechanisms like unreduced gametes and triploid bridges (Ramsey and Schemske, 1998) , may involve the duplication of the genome of a single species (autopolyploidy), in which case the event can be considered a specialized form of normal (bifurcating) speciation. However, polyploidy may also be coupled with hybridization between two divergent genomes and, thus, cause instant reproductive isolation of the new species (allopolyploidy). This type of speciation cannot be represented properly by a phylogenetic tree, and successive allopolyploid events can build up species complexes of high polyploids with complicated network-like histories. For this reason, recently there has been growing interest in reconstruction of reticulate evolution in plants and calls for development of markers and methods for inferring reticulation events and network construction (Linder and Rieseberg, 2004; Vriesendorp and Bakker, 2005) .
Reticulate evolution, at polyploid as well as diploid levels, has been suggested from incongruent patterns of chloroplast and nuclear ribosomal DNA phylogenies (e.g., Rieseberg and Soltis, 1991; Arnold, 1997; Soltis et al., 2003) . However, neither cpDNA nor the nrDNA ITS region, which are presently the two most commonly used types of markers in plant phylogeny, are ideal for reconstructing hybridization and allopolyploidization events; chloroplasts are usually uniparentally inherited, and nuclear ribosomal DNA is present in many copies and prone to concerted evolution (Alvarez and Wendel, 2003) , even though ITS copies may provide detailed evidence for hybridization and allopolyplodization events in some cases (Rauscher et al., , 2004 . Single-and low-copy nuclear genes are less susceptible to concerted evolution and are superior for resolving close interspecific relationships and in reconstructing allopolyploidization in plants (Sang, 2002; Small et al., 2004) , as demonstrated by several recent publications (Oxelman and Bremer, 2000; Oxelman, 2001, 2004; Tank and Sang, 2001; Cronn et al., 2002b; Doyle et al., 2003; Popp et al., 2005; Smedmark et al., 2005) . Here we use sequences of a noncoding region from the second largest subunit of the RNA polymerase gene family (RPB2; Popp et al., 2005) and a network construction algorithm to reconstruct the complex evolutionary history of a high-polyploid system.
A High-Polyploid Species Complex
The morphologically polymorphic Cerastium alpinum group (Hulten, 1956 ) is a polyploid complex dominated by high ploidy levels (octoploid, 2n = 8x = 72; and dodecaploid, 2n= Ylx = 108) and for which no diploid progenitors are known. It is a typical representative of the Arctic flora, which has been shaped through numerous large-scale climate changes inducing extensive migration, hybridization, and polyploidization (Abbott and Brochmann, 2003 C. eriophoruml Ax C. banatlcum C. argenteum C. gnaphalodes C. sosnowskyl FIGURE 1. Strict consensus cpDNA tree modified from figure 3 in Scheen et al. (2004) . The tree is based on three chloroplast regions: trnL intron, trnL-F spacer, and psbA-trnH spacer (1425 aligned nucleotides; 112 parsimony-informative characters). Parsimony jackknife values above 50% are shown below branches. Taxa included in the RPB2 phylogenetic analyses are highlighted. Ploidy levels are given after the taxon name.
Arctic-alpine/ boreal clade occurred repeatedly throughout the entire Quaternary, resulting in high-polyploid species complexes in many plant groups. Today, the Arctic is one of the Earth's most polyploid-rich areas, in particular of high-level and recently evolved polyploids .
Phylogenetic inference from noncoding chloroplast DNA sequence variation has suggested an Old World origin of the genus Cemstium and at least two migration events into North America . The arctic group of high-polyploid taxa has identical or very similar cpDNA sequences and forms a polytomy in the cpDNA phylogeny together with polyploid members of the boreal-temperate C. tomentosum and C. arvense groups, suggesting recent (Pleistocene) origin (Fig. 1) . The developing checklist of the Panartic Flora Project (R. Elven, D. F. Murray, and B. A. Yurtsev, unpublished data) recognizes six species in the circumpolar C. alpinum group. Four species are geographically restricted (amphi-Pacific: C. fischerianum (8x); amphiAtlantic: C. alpinum (Sx), C. arcticum (12A:), C. nigrescens (12x)), and two are more widespread to almost circumpolar (C. beeringianum (8x), C. regelii (8x) ). Three of the species (C. alpinum, C. nigrescens, C. beeringianum) extend into mid-latitude mountain ranges. Within the circumboreal C. arvense complex, Irwo main ploidy levels are known, tetraploid (2n = 4x = 36) and octoploid (2n = 8x = 72). The tetraploid C. arvense ssp. strictum is the most widespread taxon in North America and Siberia, whereas the octoploid ssp. arvense is the most widely distributed subspecies in Europe. Cerastium velutinum (8x) and C. viride (8x) are closely related species restricted to North America (Morton, 2005) .
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METHODS
Twenty taxa were included in the study (Table 1) . In addition to the octo-and dodecaploid arctic taxa of the C. alpinum group, other octoploid taxa of the unresolved arctic-alpine/boreal clade from the cpDNA phylogeny see Fig. 1) were analyzed (C. arvense, C. pusillum, C. velutinum). Several tetraploid taxa from section Orthodon (C. arvense ssp. strictum, C. biebersteinii, C. eriophorum, C. latifoliwn, C. runemarkii, C. semidecandrum, C. uniflorum) were included as possible representatives of ancestral lineages of the arctic polyploids. Some more distantly related taxa, C. lithospermifolium from section Strephodon and C. cerastoides and C. dubium from subgenus Dichodon, were also included. A GenBank sequence of Stellaria media (AJ556163) was used as outgroup, as the genus Stellaria has been suggested as sister to Cerastium (Smissen et al., 2002) . For some taxa (C. alpinum, C. arcticum, C. beeringianum, C. cerastoides, C. nigrescens) , two or more accessions with different geographical origins within the Arctic/North Atlantic area were included.
Total genomic DNA was extracted from silica dried leaves or herbarium specimens using the DNeasy Plant Mini Kit (Qiagen) following the instructions of the manufacturer. The RPB2 intron sequences were obtained by using a low-stringency nested PCR approach (Popp and Oxelman, 2004) . Initially, four degenerated RNAP specific primers (RNAP10F, RNAP11R, RNAP10FF, and RNAPllbR; Popp and Oxelman, 2004) were used in four combinations to simultaneously amplify all four genes of the RNA polymerase second largest sub unit family. An initial 5 min denaturation at 95°C was followed by 35 cycles (30 s denaturation at 95° C, 1 min annealing at 55°C, and 2 min extension at 72°C) and a final 2-min extension at 72°C. The pooled and diluted PCR products from these four reactions were used as template in a second PCR run, performed under the same conditions with degenerated subunit specific primers for the RPB2 region (B2F and B2R; Popp and Oxelman, 2004) . The resulting PCR products were cloned with the TOPO TA Cloning Kit (Invitrogen) and blue/white screening following the manufacturer's manual but using half reactions. Approximately 30 positive colonies from each accession were screened by direct PCR using T7 and M13R universal primers and the following thermal cycling parameters: an initial 10-min denaturation at 94°C, 30 cycles (30 s at 94°C, 1 min at 55°C, and 2 min at 72°C), followed by a 10-min extension at 72°C. When possible, 6 to 7 fragments of each length variant for a single accession were purified using QLAquick PCRpurifkation Kit (Qiagen) and subsequently sequenced using the ABI PRISM BigDye Terminator Cycle Sequencing Kit (Applied Biosystems) and visualized on an ABI PRISM 3100 Genetic Analyzer (Applied Biosystems). All products were sequenced in both directions, and the editing and assembling of the complementary strands were performed with Sequencher 4.1.4 (Gene Codes). Possible recombinant sequences with affinity to two different copies (length variants) of the same accession were identified during the alignment process and removed from the subsequent analyses (Popp and Oxelman, 2001 ). The sequences were aligned manually in BioEdit v. 5.0.9 (Hall, 1999) , and gaps were coded by "simple indel coding" (Simmons and Ochoterena, 2000) .
Specific primers were constructed to search for a possible unique paralogue initially found in C. uniflorum (RPB2FCb: GTC TCG TAT GAC GAG TGG TTG C; RPB2RCb: CTG AAG GGC CCT GCC GAT ATT TC). Primers were constructed with an extra mismatch at the 3'-end and different annealing temperatures were tested. These primers were used to screen all the tetraploid (2n = 36) taxa in order to verify the existence of this paralogue in other taxa.
To reduce the size of the matrices and the possible impact of PCR artefacts (Popp and Oxelman, 2001; Cronn et al., 2002a) and Taq errors (Hengen, 1995; Cline et al., 1996) , unique substitutions in single clones were ignored and several identical sequences were represented by a single original sequence. Following an initial phylogenetic analysis including 64 sequences, the number of sequences was further reduced by keeping only one sequence if more sequences of the same accession formed a monophyletic group (the one representing most identical sequences) and using it as a consensus sequences. GenBank accession numbers of the consensus sequences are given in Table 1 . The alignment is available from TreeBASE (http://www.treebase.org) under matrix accession number M3142.
The resulting matrix was subjected to parsimony analysis using PAUP 4.0bl0 (Swofford, 2002) . Heuristic search was performed under the Fitch criterion (Fitch, 1971) , using 1000 random taxon additions with TBR (treebisection-reconnection) branch swapping, MULTREES in effect, and no tree limit. The delayed transformation (DELTRAN) optimization option was used for estimating branch lengths. Internal support was examined by bootstrap analysis (Felsenstein, 1985) . A total of 1000 replicates were run, each with 100 random taxon additions, TBR branch swapping, MULTREES, and CON-LEVEL set to 50.
Model comparison was performed in MrModelTest version 2.2 (Posada and Crandall, 2001; Nylander, 2004) using the freely available Bioportal computer service (http://www.bioportal.uio.no). The HKY+G model was selected as the best-fitting evolutionary model by hierarchical likelihood-ratio tests (hLRTs), whereas the GTR+G model was selected by the Akaike information criterion (AIC). Two different phylogenetic analyses implementing the two models were performed with MrBayes version 3.1.2 (Ronquist and Huelsenbeck, 2003) . The Markov chain Monte Carlo (MCMC) chains were run for 2,000,000 generations, and trees were saved each 100 generation, in all counting 20,000 trees. Burn-in was set to 2000 based on stationarity of the MCMC chains (indicated by low values of the average standard deviation of split frequencies), leaving 18,000 trees for calculation of the consensus tree and posterior probability values. Convergence of the MCMC chains was tested by repeating the Bayesian inference twice from random starting trees. The potential scale reduction factor (PSRF) was 1.0 for all TABLE 1. Cerastium accessions with voucher information, chromosome numbers from the literature (Runemark, 1961; Favarger, 1969; Love, 1969; Love and Love, 1975; Goldblatt, 1981 Goldblatt, ,1984 Goldblatt and Johnson, 1996; Bos,caiu et al., 1999; Brysting, 2000; Khalaf and Stace, 2000) , and GenBank accession numbers. Chromosome vouchers are indicated by a reference following the chromosome number. Taxa from section Orthodon, subgenus Eucerastium (Schischkin, 1970) are designated to groups suggested in the literature (Khalaf and Stace, 2000; Hult6n, 1956; Merxmiiller and Strid, 1977; Bo §caiu et al., 1997) ; C. semidecandrum, with no designated group affinity here, has traditionally been assigned to subsection Fugacia, including all annual species of section Orthodon (Schischkin, 1970) , but this seems not to be supported by the cpDNA phylogeny . GenBank accession numbers refer to single original sequences, which were used as consensus sequences in the phylogenetic analysis.
Taxon
Voucher information 2n =
GenBank Accession
Subgenus Eucerastium Section Orthodon The C. alpinum group:
C. alpinum L.
C. (Runemark, 1961; Favarger, 1969; Love, 1969; Love and Love, 1975; Goldblatt, 1981 Goldblatt, ,1984 Goldblatt and Johnson, 1996; Bo §caiu et al., 1999; Brysting, 2000; Khalaf and Stace, 2000) , and GenBank accession numbers. Chromosome vouchers are indicated by a reference following the chromosome number. Taxa from section Orthodon, subgenus Eucerastium (Schischkin, 1970) are designated to groups suggested in the literature (Khalaf and Stace, 2000; Hulte"n, 1956; Merxmuller and Strid, 1977; Bo §caiu et al., 1997) ; C. semidecandrum, with no designated group affinity here, has traditionally been assigned to subsection Fugncin, including all annual species of section Orthodon (Schischkin, 1970) , but this seems not to be supported by the cpDNA phylogeny . GenBank accession numbers refer to single original sequences, which were used as consensus sequences in the phylogenetic analysis.
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Taxon
Voucher information 2n = GenBank Accession
The C. toitientosum group: C. biebersteinii DC.
No group affinity:
Ukraine, South Crimea, cult, ex spont. CER81 (LTR parameters, and tree topologies, mean likelihood scores, and posterior-probability values from independent runs were almost identical, suggesting that the MCMC had run long enough to converge. The RPB2 gene consensus tree was used as the starting point for reconstructing a network, using the algorithm described in . The algorithm proceeds as follows: Starting with a multi-tree-that is, a tree that may contain some terminals with the same labelmaximal clades or terminals ("maximal inextendible subtrees"), which are identical and occur more than once, are identified. In case polytomies are created, possible dichotomous resolutions consistent with the additivity and irreversibility assumptions are introduced. The resulting network displays the original multi-tree and can be proven to have a minimal number of hybridization vertices among all networks having this property . Given that polyploidy is irreversible and additive and that each base ploidy level contains one copy, the algorithm recovers auto-and allopolyploidy events intuitively.
RESULTS AND DISCUSSION
We used a noncoding region from a low-copy nuclear gene family, a low-stringency nested PCR approach, and cloning of the resulting PCR products to obtain 271 cloned sequences for 19 ingroup taxa. These were reduced to 47 consensus sequences. Including Stellaria media as outgroup, the aligned matrix was 1420 bp long. A total of 34 indels were scored as present/absent characters and added to the matrix, resulting in a total of 208 parsimony-informative characters. The strict consensus tree of 80 most-parsimonious trees (tree length = 433, CI = 0.88, RI = 0.95) is presented in Figure 2 ; most terminals are consensus sequences representing 3 to 12 cloned sequences. Bayesian inference applying the HKY+G or GTR+G model resulted in identical consensus trees and very similar posterior-probability values; the consensus trees had the same topology as the parsimony consensus tree except for minor changes in two of the terminal clades (not shown). Posterior probabilities (from the analysis using the HKY+G model) are indicated together with bootstrap values on the parsimony consensus tree in Figure 2 .
The RPB2 consensus tree provides a much better resolution of the arctic polyploids than did the cpDNA tree (Fig. 1) . All the high-polyploid arctic taxa as well as their tetraploid relatives form a well-supported clade (corresponds to section Orthodon; 93% bootstrap support; Fig. 2 ). This clade consists of two sister clades, a large one containing supposedly functional paralogues (inferred from conserved reading frames and intron sites), and a small one containing supposedly nonfunctional paralogues only found in two tetraploid taxa, C. uniflorum and C. eriophorum. The exon parts of these sequences were characterized by several substitutions and indels, resulting in frame shifts. Despite screening of all tetraploid taxa with specific primers in order to verify the existence of this paralogue, it was not amplified for other taxa. The paralogue may nevertheless be present in all tetraploid taxa and represent remains of an early tetraploidization event. Nonconserved primer sites and lack of amplification would be expected for a pseudogene. With regard to the functional paralogue, there seems to be a good correspondence between copy number and ploidy level. RPB2 seems to be tracking allopolyploid speciation and not just simple local gene duplication or segmental duplication. Most octoploid accessions typically have two copies of separate origin 4X  4X  12X  12X  4X  12X  12X  8X  8X  8X  12X  12X  8X  8X  8X  8X   8X   12X  12X  8X  8X  8X  8X  8X  8X  8X  8X  8X  8X  8X  8X  4X  4X  4X  12X  12X  8X  8X  8X  8X  4X 100 FIGURE 2. RPB2 strict consensus gene tree of 80 most-parsimonious trees. The tree is a multilabeled phylogenetic tree (a multi-tree) in which two or more terminals with the same label represent different RPB2 copies of the same accession. Five highly supported clades of the supposed functional RPB2 copy are numbered 1 to 5. Ploidy levels are indicated for taxa included in these five clades. Possible tetraploid parental taxa of clades 1, 4, and 5 are highlighted. Most terminals are consensus sequences of 3 to 12 cloned sequences (number of cloned sequences are given after the taxon name). Geographical origin is indicated at the end of the taxon name when more than one accession of a taxon is included: AUS = Austria; ECAN = East Canada; GRE = Greenland; NOR = Norway; SHE = Shetland; SVA = Svalbard; WCAN = West Canada. Two supposedly nonfunctional sequences are indicated by PSE (pseudogene). Numbers above branches indicate parsimony bootstrap percentages; numbers below branches represent posterior probabilities. and each accession of the dodecaploid C. nigrescens three copies, suggesting allopolyploid origins.
In the consensus gene tree, five highly supported clades of the functional RPB2 paralogue are resolved (numbered 1 to 5 in Fig. 2) . Three of the clades include a tetraploid taxon that may represent the parental lineage (C. uniflorum for clade 1, C. arvense ssp. strictum for clade 4, and C. eriophorum for clade 5). Tetraploid C. latifolium is sister to clade 1, whereas tetraploid C. biebersteinii is sister to clade 5. Hypothetical tetraploid lineages are suggested for clades 2 and 3.
The RPB2 gene tree (Fig. 2) is a multi-tree in which some terminals have the same label, representing clones of the same accession. The network resulting from applying the algorithm described in to this multi-tree is pictured in Figure 3 . The dodecaploids C. arcticum and C. nigrescens were previously considered to represent a single species, C. arcticum s.l. (Hulten, 1956) . From the RPB2 network, it is evident that they represent divergent lineages, in agreement with morphometrics, RAPD/SCAR analyses, and isozyme evidence (Brysting and Borgen, 2000; Brysting and Elven, 2000; Hagen et al., 2001) . Three RPB2 copies were found in each accession of C. nigrescens, one from the yellow lineage (clade 1) with tetraploid C. uniflorum of the central European mountains as a potential paternal progenitor (considering its divergent position in the cpDNA phylogeny; Fig. 1 ), a second copy from the green lineage (clade 2), and a third copy from the black lineage (clade 3). In contrast, only two RPB2 copies were found in each accession of C. arcticum, despite their confirmed dodecaploid state, with one parental lineage from the green lineage (clade 2) and one from the blue lineage (clade 5). It is possible that this dodecaploid has arisen through autopolyploidy coupled with allopolyploidy. However, loss of a copy or insufficient PCR amplification may also explain the situation in C. arcticum.
The octoploid C. alpinum is represented with four accessions of different geographical origin, which all have one tetraploid genome from the blue lineage (clade 5) with tetraploid C. eriophorum from the eastern European mountains as a potential paternal progenitor (considering its divergent position in the cpDNA phylogeny; Fig.  1 ). Cerastium alpinum from Austria, Norway, and Canada has a second tetraploid genome from the black lineage (clade 3), but only one copy (the blue lineage/clade 5) is present in the Greenland accession. Information from other putatively unlinked nuclear regions is needed to distinguish between an autopolyploidy hypothesis and other possibilities in this case, such as loss of a copy or insufficient PCR amplification. Three copies are found in the Canadian accession in which the green lineage (clade 2) is also present. One possible explanation is introgression with the green lineage (e.g., C. arcticum or C. beeringianum) in eastern Canada where the three taxa have overlapping distribution; information from other putatively unlinked nuclear regions is, however, needed to test an introgression hypothesis.
Octoploid taxa from the C. arvense group (C. arvense and C. velutiniim) have one tetraploid genome from the black lineage (clade 3) and one from the red lineage (clade 4). The octoploids C. pusillum, C. fischerianum, and C.
beeringianum from east Canada (all considered part of the C. alpinum group) share this origin. The tetraploid C. arvense ssp. strictum may represent the parental lineage of the red lineage.
The west Canadian accession of C. beeringianum shares a green (clade 2) and black (clade 3) origin (both representing hypothetical tetraploid ancestors) with two other octoploid taxa, C. jenisejense and C. regelii. The two C. beeringianum specimens included in the study (from east/low arctic Canada and from west/high arctic Canada) turn out to have different origins. The nearly circumpolar C. beeringianum is morphologically quite variable and may very well contain even more distinct entities with different evolutionary origins. Finally, the network is consistent with a common origin of the low arctic C. jenisejense and the high arctic C. regelii, in agreement with the hypothesis that the differences between these two taxa are based only on phenotypic responses to day length (Heide et al., 1990) .
The arctic high-polyploids C. alpinum, C. arcticum, and C. nigrescens appear to have at least partly European origins with possible ancestral lineages represented by tetraploid taxa from the central and southeastern European mountains (e.g., C. uniflorum and C. eriophorum). Tetraploid C. arvense spp. strictum, which may represent a third tetraploid ancestral lineage, is mainly distributed in North America and Siberia. Tetraploid plants have also been recorded from central and southern European mountains but it is not yet sufficiently documented that the widespread North American and Russian-Siberian tetraploid plant is the same as the restricted European tetraploid plant (Panartic Flora Checklist; R. Elven, D. F. Murray, and B. A. Yurtsev, unpublished data).
We have used a noncoding low-copy nuclear region (Popp et al., 2005) in combination with a network construction algorithm to untangle genome mergings in a high-polyploid complex. We have reconstructed hypothetical events where two or more genomes have come together into a single lineage as a result of allopolyploid evolution, even in the absence of all the diploid and tetraploid genome donors. In the case of allopolyploidy, both homologs from both parents are contributed to the hybrid, and at least in recently formed allopolyploids, where patterns of additivity are not obscured by gene silencing and similar processes, the additivity of ancestral lineages can easily be checked against the ploidy level. In the case of nonadditive patterns, explanations such as autopolyploidization, lineage sorting, or introgression can be further tested. Usually a single-gene tree may not be sufficient to make reliable species trees; ideally one should combine many unlinked gene trees into a phylogenetic network (Pfeil et al., 2005) . We would expect whole-genome processes such as allopolyploidy to produce similar gene trees from several unlinked nuclear genes, whereas processes such as lineage sorting and gene duplication/loss are more likely to produce incongruent gene trees. The development of more single or low-copy nuclear 
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FIGURE 3. A hypothetical .RPB2 network of a high-polyploid species complex in the plant genus Cerastium. The network is constructed from, and contains, the RPB2 consensus gene multi-tree (Fig. 2) , using an algorithm for constructing biologically meaningful networks from multi-trees. Different colors represent different parental tetraploid lineages. Possible tetraploid parental taxa are highlighted for the yellow, red, and blue clades, respectively; for the green and black clades, hypothetical tetraploid lineages are suggested. Abbreviations are explained in Figure 2 . Numbers above branches indicate parsimony bootstrap percentages.
regions is therefore important for future detection and reconstruction of reticulate evolution and will, used in combination with network constructing algorithms like the one we have applied here, open up new possibilities for understanding reticulate evolution in plants as well as other organisms where hybridization and polyploidization are key evolutionary processes.
The complex history of genome merging and reticulation in the arctic-alpine/boreal clade of the genus Cerastium is fascinating in itself, as it has lead to a very high ratio of allopolyploids compared to number of extant parental genomes. Allopolyploidization seems to have been involved in the origin of all ten of the octo-and dodecaploid taxa included in this study, even though examples of possible autopolyploidization are also suggested. In some cases, the same parental (hypothetical) lineages seem to have been involved in different taxa; in other cases, different evolutionary histories are suggested for different accessions of the same taxon, resulting either from independent origins or subsequent introgression of lineages. The already complex history will probably turn out even more complex when more accessions and additional unlinked nuclear genes are included, but even as presented here, the network demonstrates the role of hybridization and polyploidization as key evolutionary processes.
